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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an ultrasonic surgery system capable of 
keeping resonance of a converter even when load and a temperature vary to 
change a resonance frequency. 

SOLUTION: This ultrasonic surgery system has a digital control system that 
is positioned inside a hand piece and supplies ultrasonic driving current 
to the converter mounted to a scalpel. The digital control system comprises 
a digital signal processor (DSP) , namely a microprocessor, a direct digital 
synthetic (DSP) circuit, a phase detecting logical technology, a control 
algorism for finding and keeping a resonance frequency, and a technology 
for regulating supplied voltage, current, and power. This system can 
provide a power curve to the load adequate to a specific hand piece, and 
improve efficiency, and reduce generated heat. A component of the digital 
system hardly receives an effect to temperature change, and can operate 
in a required frequency region near a desired resonance frequency. 
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PROBLEM TO BE SOLVED: 
ultrasonic device. 



ABSTRACT 

To provide a deburring method for a high power 



SOLUTION: The deburring processing for the high power ultrasonic device by 
this method can be attained by performing a process for connecting the 



ultrasonic device to an ultrasonic transducer , a process for inserting 
the ultrasonic device in a polishing medium, a process for actuating the 
ultrasonic transducer , and a process for deburring the ultrasonic device 
in the polishing medium. An embodiment of this invention uses crushed 
champagne bottle glass with grain size 24 mesh as a deburring medium. The 
deburring of an ultrasonic surgery appliance blade can be accomplished 
without damaging the edge state of the blade by actuating the blade for 
5-20 seconds in the medium. 
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Transducer temperature determination method for ultrasonic hand 

piece, involves output ting warning when temperature calculated using 

shunt capacitance is excessive 
Patent Assignee: ETHICON ENDO-SURGERY INC (ETHI ) 
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Abstract (Basic) : CA 2359742 Al 

NOVELTY - A warning is output to a user if temperature of a 
transducer calculated based on a shunt capacitance is excessive. 

USE - For determining temperature of transducer of ultrasonic 
surgical hand piece e.g. ultrasonic surgical cutting and hemostasis 
system . 

ADVANTAGE - Calculates capacitance of a transducer without 
knowing the exact resonance frequency of the transducer /blade 
combination. Measurements are accurate even when temperature sensor' 
is not used. 

DESCRIPTION OF DRAWING (S) - The figure shows a console for an 
ultrasonic surgical cutting and hemostasis system, 
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Gunked and cracked ultrasonically tuned blades detection method for 
ultrasonic surgical systems, involves obtaining impedance data for blade 
and displaying message on LCD when impedance data is within acceptable 
limits 
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Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 20020049551 Al 20020425 US 2000241888 P 20001020 200249 B 

US 2001930104 A 20010814 
CA 2359142 Al 20020420 CA 2359142 A 20011017 200249 

AU 200181509 A 20020502 AU 200181509 A 20011019 200249 

Priority Applications (No Type Date) : US 2000241888 P 20001020; US 

2001930104 A 20010814 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

US 20020049551 Al 26 G06F-019/00 Provisional application US 2000241888 

CA 2359142 Al E A61B-017/32 
AU 200181509 A G01N-029/00 

Abstract (Basic) : US 20020049551 Al 

NOVELTY - A drive signal is applied to an ultrasonic blade using an 
ultrasonic generator. An impedance data is obtained for the blade and 
compared to determine whether the impedence data is within acceptable 
limits. If the data is within acceptable limits, a message is then 
displayed on a liquid crystal display (LCD) of the generator. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) Damping level determination method; and 

(2) Relative dampening level determination method. 

USE - For ultrasonic surgical systems using electrical scalpels, 
lasers for incision and hemostatis of soft tissues by cauterizing 
tissues and blood vessels. 

ADVANTAGE - The cracked, gunked condition of the blade during use 
in an operation room is determined quickly, easily and accurately, 
without depending on the type of hand piece/blade, its temperature or 
age of patient. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
ultrasonic generator, 
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Bad hand pieces and blade failures detection in ultrasonic surgical 
system, involves displaying message on LCD, if rate of change of 
resonance frequency and impedance are higher than normal rate with 
respect to temperature change 
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Abstract (Basic) : US 20020049427 Al 

NOVELTY - A diagnostic self test is done in an ultrasonic generator 
to determine the presence of lock. If the lock is not present, then the 
rate of change of resonance frequency and impedance are retrieved from 
memory and compared to determine the fastest rate of change. A message 
is displayed on a liquid crystal display, if rate of change is higher 
than normal rate with respect to temperature change. 

USE - For distinguishing bad hand pieces and failed blades used in 
ultrasonic surgical system for incision and hemostasis of soft tissue. 

ADVANTAGE - The system does not overshoot resonance frequency when 
the sweep rate is reduced, because the rate of sweep can be changed by 
changing rate at which the frequency increment is updated. 

DESCRIPTION OF DRAWING (S) - The figure shows the ultrasonic 
surgical cutting and hemostasis system, hand piece and foot switch. 
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Ultrasonic surgical system for simultaneous soft tissue dissection and 
cauterization of blood vessels, produces digital frequency code at 
frequency representing resonance of hand piece 

Patent Assignee: ETHICON ENDO-SURGERY INC (ETHI ) 
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Abstract (Basic) : EP 1199047 A2 

NOVELTY - A digital controller (10) receives a digital phase code 
and a digital impedance code to produce a digital frequency code at a 
frequency representing resonance of the hand piece (3 0) . A synthesizer 
converts digital frequency code into an analog signal and applies the 
signal to a signal generator to maintain the frequency at resonance 
frequency. 

USE - For simultaneous soft tissue dissection and cauterization of 
large and small blood vessels. 

ADVANTAGE - Switch assembly attached to the hand piece allows the 
surgeon to activate and deactivate the generator to drive the 
ultrasonic blade. Digitally controlled frequency as well as current set 
point amplitude loops provide significant flexibility and accuracy. 
Provides hardware based safety mechanism by which output current in 
excess of maximum allowed current for each specific power level cannot 
be delivered into the hand piece transducer such that unsafe extra 
displacement of ultrasonic blade tip is prevented. 

DESCRIPTION OF DRAWING (S) - The figure shows a console for an 
ultrasonic surgical cutting and hemostasis system as well as a hand 
piece and foot switch. 

Digital controller (10) 

Hand piece (3 0) 
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Langevin ultrasonic transducer assembly for laparoscopic, endoscopic 
applications, has stud inserted into bore of velocity transformer, with 
central portion length selected to tune frequency of transducer 
assembly 
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Abstract (Basic) : US 6278218 Bl 

NOVELTY - A stud is inserted into the threaded portion (111) of a 
bore (110) of a velocity transformer. The central portion of the stud 
is a non-threaded portion. The length of the central non-threaded 
portion is selected to tune the frequency of the transducer assembly. 

USE - For laparoscopic, endoscopic surgery for cutting and/or 
coagulation of organic tissues. 

ADVANTAGE - Trimming at the contact surface for tuning the 
transducer is avoided, by using stud of variable non-threaded 
portions. Tuning of high resonant devices is eased by the acoustic 
assemblies . 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional plan 
view of the acoustic assembly. 
Bore (110) 

Threaded portion (111) 
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Method for assembling ultrasonic transducers , used in medical field, by 
selecting from a number of tuning elements, with different dimensions and 
material properties, to give the required resonant frequency of 
transducer 
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Abstract (Basic) : WO 200062688 Al 

NOVELTY - The method involves selecting a at least one 
piezoelectric element (100) with a central opening, selecting an ■ 
end-bell and a fore-bell (94) . It involves inserting a threaded bolt 
through the central opening of the piezoelectric element.. The threaded 
bolt is also inserted through a central opening of an end-bell and into 
the threaded bore of a fore-bell such that the piezoelectric element is 
compressed between the end-bell and the fore-bell. It involves 
selecting a tuning stud (50) from a number of varying masses and 
threading it into the distal surface of the fore-bell such that the 
selection of the stud tunes the resonant frequency of the ultrasonic 
transducer (82) to a desired resonant frequency. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for a 
method of tuning an ultrasonic assembly, method of manufacturing an 
ultrasonic transducer and an ultrasonic transducer produced by the 
above method. 

USE - For the safe and effective treatment of many medical 
conditions, e.g. for cutting, dissecting or cauterizing tissue. 

ADVANTAGE - Eliminates the need for trimming of acoustic assemblies 
as it can account for variations of frequency resonance of individual 
assemblies . 

DESCRIPTION OF DRAWING (S) - Shows a perspective view of an 
ultrasonic generator with a sectioned plan view of a sandwich type 
ultrasonic transducer 

fore-bell (94) 

ultrasonic transducer (82) 
tuning stud (50) 
piezoelectric elements (100) 
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Fluid characteristics detection procedure in subterranean fluid carrying 

pipelines 
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Abstract (Basic) : US 5980102 A 

NOVELTY - Three locations are chosen on exterior surface of pipe 
such that the first and third locations are equally and axially spaced 
from second location. The second location is continuously heated while 
simultaneously measuring temperature of first and third locations 
twice. The time period between the two measurement steps is also noted. 

DETAILED DESCRIPTION - The difference between temperatures 
measured at first location enables determining of whether fluid is 
liquid or gas. The difference between temperatures secondly measured 
at first and third location determines if fluid is static. The pressure 
of fluid is determined by comparing temperatures measured at first 
location and time period between two measurements with specific data 
from another source. 

USE - For judging characteristics of fluid in subterranean fluid 
carrying pipelines during repair. 

ADVANTAGE - By determining the physical characteristics of fluid, 
right pipeline is ensured. Hence necessary precautions for the safety 
of public can be taken. 

DESCRIPTION OF DRAWING (S) - The figure illustrates pipeline 
excavation condition. 
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Determining apparatus for physical characteristics of fluid in pipeline - 
has two sets of three heaters attached to surface of pipe on opposite 
sides of heater and pattern of heat transfer or temperature pattern is 
used to evaluate contents of pipeline 
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Abstract (Basic) : US 5836693 A' 

The apparatus has a pipe containing an unknown fluid, which may be 
a static or flowing liquid or gas, of unknown composition and unknown 
pressure. A heater (12) is attached to the external surface of the pipe 
within a housing (34) . A source of electrical energy (30) is connected 
to the heater through a controller (28) for controlling the energy to 
it. 



A number of temperature sensors (12,14,16,18,20,22,34) are 
attached to the surface of the pipe inside the housing and are 
connected to a screen of a data display system outside the housing to 
which displays temperatures from the sensors. The temperature 
sensors include two sets of three each in a direction transverse to the 
heater and in an opposite direction from it to the other set. Each set 
has one sensor on the top, one about half way down the side and one on 
the bottom of the pipe. A data acquisition system and computer (36) is 
used to evaluate the pattern of heat transfer or the temperature 
pattern to evaluate; contents of pipeline. 

USE - For public utility repair crews excavating pipelines. 

ADVANTAGE - Ensures that excavation crew is operating on correct 
pipeline so necessary precautions can be made for safety. 
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Pipeline pressure measuring method - involves continuously calculating 
rate of rise of temperature differences between top and bottom and rate 
of temperature rise at second location to determine peak rate of rise 
of temperature difference between top and bottom 
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Abstract (Basic) : US 5645348 A 

The process involves continuously applying heat to an exterior 
surface of a pipe at a first location, the temperature of the 
exterior surface of the pipe on one of the sides is measured at a 
second location spaced more than 2 inches and less than 25 inches from 
where the heat is applied. The temperature at the second location is 
again measured after a period of time from beginning to apply the heat. 

The measured temperatures at the second location are compared to 
determine the fluid in the pipe to be a gas. The temperature 
differences between the top and bottom are continuously calculated. The 
rate of rise of the temperature differences between the top and 
bottom and the rate of temperature rise at the second location are 
continuously calculated to determine a peak rate of rise of the 
temperature difference between the top and bottom and a peak rate of 
temperature rise at the second location. The calculated peak rates of 
rise with data from another source are compared to make a determination 
of the pressure of the gas in the pipe. 

ADVANTAGE - Determines physical characteristics of fluid inside 



pipeline without breaching surface of pipeline. 
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Acoustic detector for states of boiling in steam, chemicals or cooking - 
uses pulses of sound to indicate boiling sparse simmering, continual full 
boiling 
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Abstract (Basic) : WO 8905112 A 

Apparatus for sensing the state of boiling in a liquid, which can 
be, for instance, water for steam, chemical plant or cooking. There are 
three states to be distinguished, the no boil, then subcooled boiling, 
usually called simmering, where the bubbles do not reach the surface, 
and finally full, or rolling boiling where the bubbles rise to the 
surface of the liquid. These states cannot be distinguished by pressure 
and temperature . 

This invention is an acoustic detector, in which the sounds are 
led along an acoustic waveguide, picked up by a microphone, high pass 
filtered and amplified. The resulting signal is limited and converted 
to a square wave by a fifty microsecond timer. This triggers a 
one-second timer. If neither timer is on the condition is no boil. If 
the one-second timer is on the process is simmering, and if the fifty 
micro-second timer is on alone it is full boil. 

ADVANTAGE - Detection of boiling condition which is difficult by 
other means 

Abstract (Equivalent) : EP 390877 B 

In combination with a vessel (14) containing a liquid (16) that is 
expected to boil where the condition of boiling is desired to be known 
and monitored, apparatus comprising; (a) transducer means (22) 
cooperating with the vessel (14) and producing electrical signals 
indicative of acoustic events occurring within the liquid (16) 
contained in the vessel (14) ; and (b) circuit means (24-48) for 
receiving the transducer means electrical signals and converting 
these electrical signals to output control signals indicative of the 
boiling of the liquid (16) , characterised in that the electrical 
signals produced by the transducer means (22) are correlated to 
individual random acoustic events occurring within the liquid (16) 
contained in the vessel (14) , and in that the circuit means (24-48) is 
arranged to identify groups of acoustic events from bursts of signal 
activity which correspond directly to occurrences of individual 
acoustic events, to determine the rate of such occurrences of 
individual acoustic events and to generate one of a plurality of 
differing output signals, these differing output signals being 
generated by the circuit means (24-48) in response to different 
detected degrees of individual random acoustic -events occurring in the 
liquid (16) contained in the vessel (14) . 
Dwg. 1/4 

Abstract (Equivalent) : US 4869233 A 

The boiling detection apparatus comprises a heater (12) which warms 
a container (14) containing the liquid (16) to be used. The heating 
unit is responsive to control signals to vary the rate of heating of 
the container. An acoustic emulsion transducer (22) produces an 
electrical signal that is related to individual random acoustic events, 
occurracy in the liquid. 

A circuit receives the signal, and identifies groups of acoustic 
events from bursts of signal activity. The rate of event occurrence is 
determined, and classified into one of many control signal. The signals 
are transmitted to the heating unit, and control the rate of heating. 

USE/ADVANTAGE - In industries e.g. chemical processing electric 
power generation, food preparation etc. Detects boiling independent of 
temperature . 
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Acoustic degasif ication of pressurised liquids. - by vibrating liq. and 
dissolved gas in hollow chamber using acoustic energy 
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Abstract (Basic) : US 4339247 A 

A liq. contg. a dissolved gas is introduced into a hollow chamber 
having at least one acoustic transducer attached to its outer surface 
at an antinodal point. The transducer is tuned to be in resonance 
with the chamber and a transducer power supply. 

The acoustic energy is focussed so that peak intensity occurs near 
the centre of the hollow chamber. The hollow chamber is vibrated by 
means of acoustic energy to cause bubbles of dissolved gas to form and 
grow in the liq. and migrate to the liq. surface. 

Acoustic degasif ication is used sepg. dissolved gases from 
hydro-pressursed or geopressured liqs. e.g. removing dissolved * 
hydrocarbons from a water or brine soln. and degassing vegetable oils, 
viscous fluids, hydraulic fluids, molten plastic, molten glass, mothen 
steel and photographic chemicals 

Abstract (Equivalent) : EP 77352 B 

A method for separating a gas from a liquid in which it is 
dissolved according to which bubbles of at least one dissolved gas are 
formed and grown in the liquid by the effect of acoustic energy 
provided by acoustic transducers which cause the wall of a 
cylindrical body to which they are attached to vibrate, comprising ^ 
introducing a liquid containing at least one dissolved gas into said 
body, tuning each acoustic transducer to become in resonance with the 
body containing the liquid as well as with a transducer power supply, 
focusing the acoustic energy from each acoustic transducer with a 



peak intensity occuring in the portion of the liquid introduced in said 
cylindrical body which is near the axis of this cylindrical body, 
thereby avoiding cavitation damage to the inside surface of this 
cylindrical body, characterized in providing said cylindrical body with 
at least one pair of acoustic transducers attached thereto at an 
antinodal point in a cross- section perpendicular to the axis of said 
cylindrical body and diametrically opposed with respect to the 
circumference of said section. (lOpp) 
Derwent Class: A31; HOI; J01; M24; X25 
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Single-phase unidirectional surface acoustic wave transducer for use in 
ultra and very high frequency ranges, comprises two bidirectional surface 
acoustic wave transducers having fingers with specified spacing 
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Abstract (Basic) : US 6242844 Bl 

NOVELTY - Single-phase unidirectional surface acoustic wave (SAW) 
transducer comprises a pair of bidirectional transducers having 
fingers with selected spacing. The first SAW transducer is connected 
to a resonant load, and the second is connected to single-phase drive 
source. The fingers of the second transducer have a specified lateral 
offset with respect to the first. 

DETAILED DESCRIPTION - Single-phase unidirectional surface acoustic 
wave (SAW) transducer comprises support structure (12), resonant load 
(44), single-phase drive source (42), piezoelectric material (14), and 
two SAW transducers (18,20) having fingers (26,28,30,32,34,36,38,40) 
with selected spacing. The first transducer (18) is connected to the 
resonant load to act as a reflecting transducer to cancel out waves 
traveling in one direction, and the second transducer (20) is 
connected to the single-phase drive source. The fingers of the second 
transducer have lateral offset of (nlambda + (lambda one quarter)) 
with respect to the first transducer , where n is 0 or an integer. The 
piezoelectric material is contacting with the two transducers . 

USE - Useful in ultra high frequency (UHF) and very high frequency 
(VHF) ranges as impedance elements, resonators, and bandpass filters. 

ADVANTAGE - The transducer has excellent unidirectional ity over a 
large fractional bandwidth and can ensure a ripple free passband. The 
transducer requires only single tuning and matching circuit. The 
crossovers between meandering ground and bus bars of the transducers 
reduce ohmic losses. 

DESCRIPTION OF DRAWING (S) - The drawing shows a perspective view of 
the inventive transducer . 

support structure (12) 

piezoelectric material (14) 

ground plane (16) 
transducers (18, 20) 

bus bar (22, 24) 

fingers (26, 28, 30, 32, 34, 36, 38, 40) 
single-phase drive source (42) 



resonant load (44) 
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Detecting the presence of an enzyme, comprising contacting the sample 
with a substrate which is least partially covered with an enzymatically 
biodegradable polymer and measuring any signal produced 
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Abstract (Basic) : GB 2350677 A 

NOVELTY - A method for detecting the presence of an enzyme 
comprises : 

(1) contacting the sample with a substrate, at least part of which 
is covered by a layer of biodegradable polymer which is degraded by the 
enzyme to produce a signal; and 

(2) measuring any signal produced. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for an 
assay, comprising : 

(A) contacting a sample which may contain a specific analyte with a 
substrate containing binding sites for the analyte in the presence of a 
conjugate of the analyte and an enzyme label; and 

(B) detecting the presence of unbound conjugate as above. 

USE - For detecting the presence of an enzyme in a biological or 
aqueous sample, particularly a protease, dextranase, pepsin or lipase 
(claimed) . 

ADVANTAGE - Does not require a mediator or washing off of excess 
enzyme label and is more oxygen stable than prior art systems, 
pp; 22 DwgNo 0/5 
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Piezo crystal temp. transducer for monitoring temp. - has switch 
connected between collector of transistor and inductance winding having 
tap in with capacitor of series LC-circuit is connected to transistor 
collector via phasing capacitor 
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Abstract (Basic) : SU 1793277 A 

The transducer comprises an amplifier (1) based on a transistor 
(2) and two phasing capacitors (3, 4), a multi-mode crystal resonator 
(5) , a series LC-circuit (6) and a switch (7) . The amplifier is 
connected according to common collector mode. The first phasing 
capacitor is connected between the base and emitter of the transistor. 
The multi-mode temp, sensitive crystal resonator is connected between 
the base and collector of the transistor. 

The parameters of the reactive elements are chosen from the 
condition CLC = 3C4 - 3(16pi(f315 - f311)2L) where f311 and f315 are 
harmonic and nonharmonic overtones of the resonator, CLC and L are 
capacitance and inductance of LC circuit, C4 is capacitance of 
second phasing capacitor (4). Max. permissible impedance of closed 
switch RKL at most 2pifpL/10 where fp = f315 - f311 = frequency of 
resonance oscillation. 

ADVANTAGE - Capable of multimode and single frequency oscillation. 
Bui. 5/7. 2. 93. 
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Capacitive pressure sensor - thermally couples series input compensation 
capacitor to transducer capacitor in feedback path of inverting 
amplifier, for compensation of temp, dependence of transducer capacitor 
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Abstract (Basic) : DE 4222930 A 

The output of the amplifier (4) is connected with its inverting 
input across the capacitor (2) and an evaluation circuit (5) is 
connected at the output of the amplifier (4) . 

A further capacitor ( 1 ) serves as a compensation capacitor and is 
thermally coupled with the first capacitor (2) . The AC voltage waveform 
is rectangular. 

ADVANTAGE - Derives voltage which is proportional to physical value 
being measured, esp. pressure of liquid or other medium. 

Suppresses parasitic capacitance between leads of transducer 
capacitor and ground, to keep voltage at amplifier input at constant 
voltage, reduce charging of transducer capacitor, and prevents 
influence on low output impedance on amplifier. 
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Temp, compensation for inductive and capacitive transducers for 
distance measurement - using control signal derived from input parameters 
to influence evaluation electronics and minimise temp, dependency 
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Abstract (Basic) : DE 4105642 A 

A transducer (A) with a complex impedance , capacitive or 
inductive, produces one or more output signals (S) from which an 
evaluation device (AE) produces an output signal (AS) corresp. to a 



measurement parameter. 

A control signal is produced from one of two input parameters, 
from their amplitude ratio or their phase relationship. The control 
signal influences the evaluation electronics to minimise the temp, 
dependency of the output signal. 

ADVANTAGE - Can work under rough operating conditions and over 
wide temp, range. No additional temp, sensitive component needed to be 
fixed to pick-up. Oscillator does not need to be re-adjusted. 
Dwg.1/4 

Abstract (Equivalent) : DE 4105642 C 

A measurement value pick-up (A) is fed by an oscillator (O) , 
providing a.c. voltage (U) and current (I) inputs and supplies several 
signals (S) which are evaluated (AE) to form measured values. A control 
unit (SE) forms a control signal (ST) from one of the inputs, e.g 
voltage, current or phases or amplitude ratio, and supplies it to the 
evaluation circuit (AE) in order to minimise the temp, dependence of 
the output signal. 

USE/ADVANTAGE - E.g. for differential inductor or transformer 
(LVDT) . Does not require additional temp, sensitive components in 
meter, and regulation of oscillator. 
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Impedance discrimination circuit for capacitive transducer - measures 
e.g* temp, or force related to impedance variation using feedback and 
reference impedances 
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US 4820971 A 10 

Abstract (Basic) : US 4820971 A 

The impedance discrimination circuit has a condition sensing 
impedance device whose impedance varies in accordance with the 
sensed condition. A reference impedance device has a fixed impedance 

which is unaffected by the sensed condition the reference impedance 
device being connected in parallel with the condition sensing 
impedance device. At least one electrical energy source operatively 
connected with the condition sensing and reference impedances generates 
a sensed condition and reference impedance difference signal. 

The signal varies in accordance with a difference between the 
condition sensing and reference impedances. A feedback signal circuit 
generates a feedback signal which varies in accordance with an output 



signal and a feedback impedance . A difference between the feedback 
signal and the sensed condition and reference impedance difference 
signal is converted into the output signal such that the signal is 
proportional to the feedback impedance . 

ADVANTAGE - Sensitivity and null point can be programmed and 
adjusted independently, high signal level, high resolution. 

1/6 

Derwent Class: S02; S03 

International Patent Class (Additional) : G01H-011/00 



14/7/7 (Item 7 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 
(c) 2002 Thomson Derwent. All rts . reserv. 

007237554 

WPI ACC NO: 1987-234562/198733 

Capacitive displacement transducer e.g. for flow rate detection - has 2 
capacitors with 2 electrodes opposite movable electrode having 
capacitances changing differentially in response to displacement 
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US 4683754 A 36 

Abstract (Basic) : US 4683754 A 

The displacement transducer has the oscillation frequency of a 
self-excited oscillator circuit including a pair of differential 
capacitors formed with a movable electrode placed between two outer 
electrodes and counted by a counter. The output level of the counter is 
reversed each time a certain count is attained to cause the 
differential capacitances to be switched alternatively. This makes 
the respective reversal periods identical. The application voltage to 
be applied to the differential capacitors is controlled by an 
integrator, and a voltage relating to the output of the integrator is 
applied through a fixed impedance to the movable electrode, thereby 
eliminating fixed capacitances formed across the difference 
capacitors . 

A voltage is also generated by dividing and averaging the output 
level of the counter by use of a certain pulse duration of a monostable 
circuit operating in synchronism with a counter, to compensate for 
static pressure changes. A temperature sensing element is included in 
a converting section to perform temperature correction. 

USE /ADVANTAGE - Pressure detection. Increased reliability, 
efficiency and reduced size. 
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Voltage signal conversion circuit providing proportional output signal 
uses conversion impedance circuit using thin- film resistors for 
capacitive voltage output 
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Abstract (Basic) : EP 135759 A 

The circuit uses a conversion impedance to convert an input 
voltage in a given frequency range into a proportional output signal. 
The conversion impedance is provided by two similar impedances 
connected in parallel arms of a bridge circuit supplied with a control 
voltage via a voltage source, operating in a frequency range which 
differs from the input voltage frequency range. 

Pref . the bridge circuit employs an operational amplifier, 
thin-film resistors and a variable balancing resistor comprising a 
further thin film resistor in series with a FET controlled by an 
integrator . 

ADVANTAGE - Relatively low- cost conversion ■ impedance with good . 
precision and stability. 
0/2 

Abstract (Equivalent): EP 135759 B" 

Circuit arrangement for converting an input voltage located within 
a predetermined operating frequency range into a proportional output 
voltage having the following features: it contains an amplifier circuit 
with an operational amplifier (2) which exhibits an output which is 
connected to the output of the circuit arrangement and which is 
connected via a feedback resistance (3) to its inverting input and in 
which a conversion impedance (4,5) between the said input and the 
input of the circuit arrangement is provided as input resistance; the 
conversion impedance consists of two resistances (4,5) arranged in 
two mutually parallel branches, a first capacitance (17 and 18, 
respectively) is arranged in series with the respective branch 
resistance (4 and 5 respectively) in at least one of the two branches, 
in such a manner that the two branch resistances (4,5) are connected in 
parallel for signals within the operating frequency range; the two 
branch resistances (4,5), on the other hand, are connected in series 
into one branch of a bridge circuit supplied by a direct-voltage source 
(16); means (23,15,13 adn 32, respectively) are provided by menas of 



which the conversion factor of the circuit arrangement is always 
corrected, in dependence on the state of calibration of the bridge 
circuit, in such a manner, that it remains constant in spite of a 
change of the resistance value of the branch resistances (4,5) for 
example due to ageing phenomena or temperature influences. (lOpp) 
Abstract (Equivalent) : US 4754224 A 

The converter, including a converting resistance which is followed 
by operational amplifier having a feedback resistance. For the purpose 
of stabilising the gain of the circuit arrangement w.r.t. changes in 
the converting resistance, the latter is formed by connecting two 
branch resistances in parallel with each other. The branch resistances 
are series-connected in a bridge circuit to which a direct voltage is 
supplied from a voltage source. The bridge circuit also includes an 
operational amplifier and high-quality film resistors and a variable 
balancing resistance which includes, in series, another film resistor 
and a field effect transistor. An integrator automatically balances the 
bridge circuit by controlling the field effect transistor. 

The feedback resistance of the operational amplifier contains, in 
series, a film resistor which corresponds to the film resistor in the 
balancing resistance and a field effect transistor which is matched to 
the field effect transistor (13) in the balancing resistance. The field 
effect transistors are controlled in parallel by the integrator. 

USE/ADVANTAGE - For processing output signal of capacitive voltage 
transducer . Accuracy and long-term stability. (8pp)h 
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Pulse- frequency velocity and temp transducer - uses variable capacitor, 
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Abstract (Basic) : SU 1095384 A 

The measuring bridge formed by resistors (6-8) , thermistor (3) and 
coil (5) with variable capacitor (4) acts, in conjunction with variable 
resistor (9) and pulse generator (1)-, to convert medium velocity and 
temperature into frequency. With variation in velocity and 
temperature resistance of thermistor (3) is altered destroying balance 
of bridge and altering impedance from arm comprising coil (5) and 
variable capacitor (4) due to change of potential at capacitor (4) 
anode. Time delay operates on pulse generator (1) deviating sequence of 
pulses at its output. Transistor (13) and resistor (17) in pulse 



generator (1) act as source of stabilised current for differential 
amplifier comprising transistors (10&11) and resistors (15&16) . 

Output signal from emitter follower formed by transistor (12) is 
fed along positive feedback circuit to base of transistor (10) to act 
as cut-off voltage for generator. It is also fed along negative 
feedback circuit through resistor (18) to base of transistor (11) and 
to capacitor (14) so that transistor (12) emitter and transistor (10) 
base are always at same voltage. Resistor (19) is load resistor for 
emitter follower (transistor 12). First output bus of reference voltage 
source (2) attaches bridge diagonal to thermostable potential giving 
wide range of control over capacitance of variable capacitor (4) . 
Capacitance of capacitor (14) is much greater than that of variable 
capacitor (4) and is used to limit, through constant voltage component, 
imbalance at resistor. (8) . 

USE /ADVANTAGE - Increased sensitivity of transducer converting 
velocity and temperature of a medium. The transducer can be used in 
digital devices and measurement systems for monitoring thermal 
conditions in computers and for tracking and monitoring medium 
parameters. Bui . 20/30 . 5 . 84 (4pp Dwg.No.1/1) 
Derwent Class: SOI; U21; U22 

International Patent Class (Additional) : H03K-007/06 
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Priority Applications (No Type Date) : FI 773680 A 19771202 

Abstract (Basic) : DE 2851686 A 

The method is for reducing the undesired characteristic effects of 
an electrical moisture transducer , esp. a capacitive transducer 
operating by impedance variation and using organic polymers as 
moisture sensitive material, and enables more rapid response and 
measurement accuracy, in partic. at greter than 90 per cent relative 
humidity. 

For high relative humidity measurements, the temp, of the moisture 
sensitive material is raised above that of the surrounding atmosphere. 
The power supplied to heat the transducer is regulated according to 
the measured humidity. 
Derwent Class: S03; T06 

International Patent Class (Additional): G01N-027/02 ; G05B-013/00 
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Method for calculating transducer capacitance to determine transducer 
temperature 

Verfahren zur Berechnung der Kapazitat eines Wandlers um die Temper a tur des 

Wandlers zu bestimmen 
Procede de calcul de capacite d'un transducteur pour la determination de la 

temperature du transducteur 

PATENT ASSIGNEE: 

ETHICON ENDO - SURGERY , INC., (1911811), 4545 Creek Road, Cincinnati, Ohio 
45242, (US), (Applicant designated States: all) 
INVENTOR : 

Kramer, Kenneth S., 6331 Belmont Road, Loveland, OH 45140, (US) 
Wiener, Eitan T. , 9519 Croton Dr., Cincinnati, OH 45242, (US) 
Donofrio, William T., 8755 Tanagerwoods Dr., Cincinnati, OH' 45249, (US) 
Houser, Kevin, 570 Foliage Lane, Springboro, OH 45066, (US) 
Stulen, Faster B., 6245 Bridgewater Ct . , Mason, OH 45040, (US) 

LEGAL REPRESENTATIVE: 

Fisher, Adrian John et al (52611), CARPMAELS & RANSFORD 43 Bloomsbury 
Square, London WC1A 2RA, (GB) 

PATENT (CC, No, Kind, Date) : EP 1208803 A2 020529 (Basic) 

EP 1208803 A3 020821 

APPLICATION (CC, No, Date): EP 2001308900 011019; 

PRIORITY (CC, No, Date) : US 241891 P 001020; US 975390 011010 

DESIGNATED STATES: AT; BE; CH; CY; DE ; DK; ES ; FI ; FR; GB; GR; IE; IT; LI; 

LU; MC; NL; PT; SE; TR 
EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 
INTERNATIONAL PATENT CLASS: A61B-017/32 

ABSTRACT EP 1208803 A2 

A method for calculating the capacitance of a transducer (CO))) without 
knowing the exact resonance frequency of a transducer/blade combination 
is achieved by sweeping across a broad frequency range which contains 
resonant and non-resonant frequencies where CO)) can be measured. A 
pre-defined frequency range is set independently of the resonance 
frequency of a specific transducer/blade combination. CO)) of the 
transducer/blade is measured at several different frequencies within the 
pre-defined frequency range to ensure that invalid CO) ) measurements are 
disregarded, and the temperature of the transducer is calculated based on 
valid CO)) measurements. The determined transducer temperature, based on 
CO)) measurements, can be used to optimize performance and/or provide a 
safety shutdown mechanism for the generator. 

ABSTRACT WORD COUNT: 116 

NOTE: 

Figure number on first page: 1 
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Micromechanical Accelerometer for Automotive Applications 

Mikromechanischer Beschleunigungs sensor zur Verwendung in Kraf tf ahrzeugen 
Accelerometre micromecanique pour des applications dans le domaine de 
1 1 automobile 

PATENT ASSIGNEE: 

TMS Technologies, Inc., (2306850), 22 Thornwood Drive, Ithaca, New York 
14850, (US), (applicant designated states: 
AT ; BE ; CH ; DE ; DK ; ES ; FR ; GB ; I E ; I T ; LI ; NL ; SE ) 
INVENTOR: 

Galvin, Gregory J., 124 East King Road, Ithaca, New York 14850, (US) 
LEGAL REPRESENTATIVE: 

Casey, Lindsay Joseph et al (72281) , F. R. Kelly & Co. 27 Clyde Road 
Ballsbridge, Dublin 4, (IE) 
PATENT (CC, No, Kind, Date) : EP 877255 Al 981111 (Basic) 
APPLICATION (CC, No, Date) : EP 97650016 970509; 
PRIORITY (CC, No, Date) : EP 97650016 970509 

DESIGNATED STATES: AT; BE; CH; DE ; DK; ES ; FR; GB; IE; IT; LI; NL ; SE 
INTERNATIONAL PATENT CLASS: G01P-015/08 

ABSTRACT EP 877255 Al 

A micromechanical capacitive accelerometer is provided from a single 
silicon wafer. The basic structure of the micromechanical accelerometer 
is etched in the wafer to form a released portion in the substrate, and 
the released and remaining portions of the substrate are coated with 
metal under conditions sufficient to form a micromechanical capacitive 
accelerometer. The substrate is preferably etched using reactive- ion 
etching for at least the first etch step in the process that forms the 
basic structure, although in another preferred embodiment, all etching is 
reactive- ion etching. The accelerometer also may comprise a 
signal -conditioned accelerometer wherein signal-conditioning circuitry is 
provided on the same wafer from which the accelerometer is formed, and 
VLSI electronics may be integrated on the same wafer from which the 
accelerometer is formed. The micromechanical capacitive accelerometer can 
be used for airbag deployment, active suspension control, active steering 
control, anti-lock braking, and other control systems requiring 
accelerometers having high sensitivity, extreme accuracy and resistance 
to out of plane forces. 
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Method and apparatus for f eedbackcontrol of an asymmetric differential 

pressure transducer 

Verfahren und Vorrichtung zur Ruckkopplungsregelung eines asymmetrischen 



Dif f erenzdruckwandlers 
Procede et dispositif de reglage par contre-reaction d'un transducteur 
asymetrique de pression dif f erentielle 
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ABSTRACT EP 647840 A2 

The invention is related to a feedback method and apparatus for a 
capacitive differential pressure transducer. According to the method, a 
pressure- transducing conducting diaphragm (1) forming a first, moving 
electrode of the transducer capacitances is kept in a force balance 
state by means of a pulse train signal applied to a fixed electrode (2, 
3) . According to the invention, the diaphragm (1) is kept stationary in 
a geometrically constant state and a desired electric potential is 
applied to said diaphragm (1) , said pulse train signal is applied to at 
least two of said fixed electrodes (2, 3) , or alternatively, sets of 
fixed subelectrodes so that the signals applied to said separate 
electrodes (2, 3) or sets of subelectrodes are at opposite polarities 
referenced to the electric potential of the pressure- transducing 
diaphragm (1) for at least a portion of the measurement duration, and 
the signals applied to said separate electrodes (2, 3) or sets of 
subelectrodes are of equal amplitude at least for each pair of 
electrodes (2, 3), and the same pulse train signal is simultaneously 
used for both establishing the force balance and performing the 
capacitance measurement. According to a preferred embodiment of the 
invention, changes in the dielectric coefficient of the transducer fill 
medium are compensated for by altering the pulse amplitude, pulse width 
or pulse rate depending on the primary modulation method used in the 
feedback control. (see image in original document) 
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Capacitance pressure transducer 
Kapazitiver Druckwandler 
Transducteur de pression capacitif 
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ABSTRACT EP 549229 A2 

a capacitance pressure transducer of increased thermal and mechanical 
stability comprising a cell (12) containing a plane parallel capacitor 
plate and an inlet tube (32) connected to an outer protective cover (16) . 
A cell housing is contained within an air tight environmental enclosure 
of sufficient rigidity to isolate the cell housing from changes in 
atmospheric pressure. The plane parallel capacitor plate is formed by a 
circular diaphragm (3 6) peripherally connected to the tension ring and an 
electrode disk (38) located within the tension ring (40) . The capacitor 
plate is mechanically isolated by a connection (44) between the tension 
ring and the cell housing (14) that is more flexible than the tension 
ring itself and a mounting for the electrode disk by which the electrode 
disk is connected solely to the tension ring by an annular support member 
(86) holding the electrode disk in a fixed position relative to the 
diaphragm. Additionally a baffle plate (99,102) divides the cell housing 
into baffle and diaphragm chambers to allow the gas to reach thermal 
equilibrium with the cell before exposure to the diaphragm, (see image in 
original document) 
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On-board tire pressure indicating system performing temperature- compensated 

pressure measurement, and pressure measurement circuitry thereof. 
Vorrichtung zur Anzeige des Reif endrucks wahrend der Fahrt mit 



Tempera turkompens at ion und dazugehorige Reif endruckmessschaltung. 
Systems pour 1' indication a bord de la pression des pneumatiques mesurant 
la pression avec compensation par la temperature et circuit 
correspondant . 
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ABSTRACT EP 34122 6 A2 

A reliable indication of temperature -compensated pressure is provided 
from each of the wheels of a vehicle to an operator within the vehicle. A 
piezoresistive transducer bridge (1) is supplied by a constant current 
source in one embodiment, and by a voltage of constant amplitude in 
another embodiment. Voltage to the bridge is reversed on a periodic 
basis. The use of constant current enables compensation for 
temperature- induced drift in transducer bridge output. The use of 
constant voltage enables compensation for ambient temperature, and 
provides an absolute, rather than a relative indication of pressure or 
"flatness" within the tire. Voltage polarity reversal permits 
compensation of amplifier offset voltage. Energy is transmitted to and 
from the wheel by means of a tuned circuit which is excited by a primary 
coil (9) when the vehicle's engine is running. The secondary coil (10) 
mounted on the wheel may be either short-circuited or selectively opened 
and closed to alter the operation of the primary coil, thus providing an 
indication of tire pressure, that indication being detected and processed 
by suitable microcomputer circuitry which may exist on board the vehicle. 
Most of the active circuit elements of the invention may be implemented 
in a single monolithic integrated circuit, which can be attached to a 
tire valve. 
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Heating system control. 

Regelung einer Heizungsanlage . 

Commande d'une installation de chauffage. 
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ABSTRACT EP 341959 A2 

A method and apparatus for controlling operation of a heating system 
(particularly a central heating system) including a boiler directly 
heating and passing water to a pipe network provides for sensing the 
temperature of the pipe network at a position therein remote from the 
boiler and controlling operation of the boiler in accordance with that 
sensed temperature. 

The apparatus includes switch means (42 ') (operational amplifiers or 
comparators) - responsive to a voltage output by a device including a 
transducer (132) sensing the temperature of the pipe network and - 
operable to allow the boiler to fire until the sensed temperature reaches 
a first level and then prevent the boiler firing until the sensed 
temperature falls below a second level less than the first. 

The two temperature levels may be varied, and the second level may be 
varied in dependence upon an ambient temperature remote from an area 
being heated. 

An SCR is provided controlling operation of a relay in the power supply 
to a fuel control valve for the boiler - the SCR being controlled in 
response to the difference between the voltage output of the temperature 
sensor and a reference voltage. 

Operation of the relay may be further controlled by a transistor itself 
controlled in response to the difference between the voltage output of 
the temperature sensor and a reference voltage. 

The apparatus may include an LED illuminated when the boiler is 
disabled so as to provide an indication thereof. 

Temperature sensing may be effected by a thermistor or a transducer 
which passes a current proportional to the temperature thereof and which 
is connected in series with resistor. 
ABSTRACT WORD COUNT: 2 73 
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Gas flow correction sensor. 

Aufnehmer zum Korrigieren der Messwerte eines Gaszahlers. 
Palpeur de correction pour compteurs a gaz . 
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ABSTRACT EP 311238 Al 

A gas flow correction sensor for producing an output signal 
proportional to the ratio between line pressure and line temperature for 
gas flowing in a line (10) , for use in correcting the output of a 
volumetric flow meter connected in the line (10) , comprises a sealed 
chamber (14) containing a fixed mass of a reference gas. The sealed 
chamber (14) includes a bellows portion (15) subjected to line pressure, 
thus maintaining the reference gas at line pressure. Additionally, the 
sealed chamber (14) is thermally insulated and includes at least a 
portion disposed in a thermowell immersed in the line (10) , so as to 
maintain the reference gas at line temperature. A vibrating quartz 
density sensor (101) is also mounted in the thermowell, so as to produce 
an output signal whose frequency is proportional to the density of the 
reference gas, which can be shown also to be proportional to the desired 
line pressure to line temperature ratio. 
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PARTICLE ANALYZER FOR MEASURING THE RESISTANCE AND REACTANCE OF A PARTICLE. 
TEILCHENANALYSATOR ZUR ME S SUNG DES WIDE RST ANDES UND DER REAKTANZ VON 
TEILCHEN. 



ANALYSEUR DE PARTI CULES PERMETTANT DE ME SURER LA RESISTANCE ET LA REACTANCE 
D'UNE PARTI CULE . 
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PRESSURE SENSOR SYSTEM. 

DRUCKSENSORSYSTEM. 

SYSTEME DETECTEUR DE PRESSION. 

PATENT ASSIGNEE: " 
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ABSTRACT EP 333714 Al 

A measurement transducer with a functionally integral quartz material 
construction to provide spacing measurement gaps (G( sub(s)) and G( 
sub(R))) transverse to one another with metalized film surfaces (33aa, 



33bb, 35aa, 35bb) defining capacitance plates and electrically 
conductive paths (F{ sub(T))). The transducer elements {68, 68 (min) ) 
are mounted under compression independent of a protective case (46b) and 
compensate for temperature changes to provide accurate measurements. 

ABSTRACT WORD COUNT: 69 
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No A- document published by EPO 
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00280732 

METHOD AND APPARATUS FOR MEASURING AND CONTROLLING INDENTATION IN 
RESISTANCE WELDING. 

VERFAHREN UND VORRICHTUNG ZUM MESSEN UND STEUERN DES EINSCHNITTES WAHREND 

DES WIDERSTANDSSCHWEISSENS. 
PROCEDE ET APPAREIL DE MESURE ET DE REGLAGE DE L 1 INCISION LORS DU SOUDAGE 

PAR RESISTANCE. 
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Integrated, microminiature electric- to- fluidic valve and pressure/flow 

regulator and method of making same. 
Integriertes, elektrisch ansteuerbares, fluidisches Mikrominiaturventil und 



Druck-/Durchf lussregulator sowie Verfahren zu dessen Herstellung. 
Valve a fluide integree et microminiaturisee a commande electrigue et 
regulateur de pression/debit et son procede de fabrication, 

PATENT ASSIGNEE: 

THE BOARD OF TRUSTEES OF THE LELAND STANFORD JUNIOR UNIVERSITY, (242250) , 
Encina 105 Stanford University, Stanford California 94305, (US) , 
(applicant designated states: CH; DE; FR;GB; IT; LI ;NL; SE) 
INVENTOR: 
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ABSTRACT EP 261972 A2 

There is disclosed herein an apparatus for converting control signals 
of an electrical or optical nature or any other type of signal which may 
be converted to a change of temperature of a fixed volume of material 
trapped in a chamber to flexure of a membrane forming one wall of the 
chamber. Typically, the device is integrated onto a silicon wafer by 
anisotropically etching a trench into said wafer far enough that a thin 
wall of silicon remains as the bottom wall of the trench. In some 
embodiments, polyimide is used as the material for the membrane. The 
trench is then hermetically sealed in any one of a number of different 
ways and the material to be trapped is either encapsulated during, the 
sealing process or later placed in the cavity by use of a fill hole. 
Typically, a resistor pattern is etched on the face of pyrex wafer used 
as a top for the trench to form the cavity. When current is passed 
through this resistor, the material in the cavity is heated, its vapor 
pressure increases and expansion occurs. This causes the flexible wall to 
flex outward. This outward flex movement may then be used to either, shut 
off a fluid flow path, or be sensed in some manner when using the device 
as a transducer. Typically, a fluid passageway having a' nozzle aperture 
surrounded by a sealing surface is photolithographically etched into a 
third wafer. This third wafer is then bonded to the first wafer such that 
the sealing surface is adjacent to the membrane such that when expansion 
in the cavity occurs, the membrane flexes until it contacts the sealing 
surface and shuts off fluid flow through the nozzle aperture. There is 
also disclosed herein a pressure regulator and a flow regulator each of 
which are integrated on a single die using the valve structure disclosed 
herein. 
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01507623 

Method for detecting transverse mode vibrations in an ultrasonic hand piece 
having a blade 

Verfahren zur Erkennung von Quervibrationen in einem Ultraschallhandgrif f 

mit einer Schneideblatt 
Methode de detection de vibrations transversales d'un appareil portable 

avec une lame 
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INTERNATIONAL PATENT CLASS: A61B-017/22; B06B-001/02 

ABSTRACT EP 1260185 A2 

A method for detecting transverse mode vibrations in an ultrasonic hand 
piece/blade for determining the existence of unwanted vibration in the 
hand piece/blade. A tracking filter centered at the drive frequency of 
the generator, is used to monitor the drive frequency of the ultrasonic 
generator and attenuate the drive signal when it exceeds a predetermined 
level. The tracking filter has a wide pass band. Alternatively, a 
tracking filter having a pass band which is divided into several regions 
is used to avoid other longitudinal resonances, such as a resonance at a 
second harmonic, or other spectral features that would otherwise detract 
from the tracking accuracy of the filter. 

ABSTRACT WORD COUNT: 109 
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Figure number on first page: 4 

LANGUAGE (Publication, Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 
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Detection circuitry for surgical handpiece system 
Detektionsschaltung fur chirurgisches Hands tucksys tern 



Circuit de detection pour systeme a piece a main chirurgicale 
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ABSTRACT EP 1214913 A2 

Various circuit configurations for use in switch assembly used in a 
surgical hand piece system are provided. The circuit configuration 
provide a number of functions such as permitting the presence and 
direction of conductivity to be detected. The circuit configurations also 
provide a means for detecting and measuring the degree of influence of 
debris which is located between the conductive members of the handpiece. 
In addition, the circuit configurations also provide a means for 
identifying the type of switch end cap which is attached to the 
handpiece. The handpiece body and the switch mechanism are electrically 
connected to one another in such a manner that permits the switch end cap 
to be freely rotated about the handpiece body and reduces the number of 
conductive members needed to communicate the status of each switch. 

ABSTRACT WORD COUNT: 134 
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Figure number on first page: NONE 

LANGUAGE (Publication, Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 
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01423928 

Apparatus and method for altering generator functions in an ultrasonic 
surgical system 

Verfahren und Vorrichtung zur Anderung von Generatorf unktionen in einem 

chirurgischen Ultraschallgerat 
Appareil et methode pour modifier les parametres de commande d'un systeme 

de chirurgie a ultra- sons 

PATENT ASSIGNEE: 

ETHICON ENDO-SURGERY, INC., (1911810), 4545 Creek Road, Cincinnati, OH 
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ABSTRACT EP 1201196 Al 

There is disclosed a system for implementing surgical procedures 
comprising: 

an ultrasonic surgical hand piece (30) having an end-effector (32) ; 
a console (10) having a digital signal processor (DSP) for controlling 
the hand piece; 

an electrical connection (19) connecting the hand piece (30) and the 
console (10) , wherein the console sends a drive current to drive the hand 
piece which imparts ultrasonic longitudinal . movement to the end-effector 
(32) ; and 

a memory (400) disposed in the electrical connection (19) , wherein- the 
console reads information stored in the memory to authenticate the hand 
piece (30) for use with the console (10) . 

ABSTRACT WORD COUNT: 103 

NOTE : 

Figure number on first page: NONE 

LANGUAGE ( Publ ication, Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 
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Total word count - document A 10124 

Total word count - document B 0 

Total word count - documents A + B 10124 

21/3, AB/4 

DIALOG(R) File 348:EUROPEAN PATENTS 
(c) 2002 European Patent Office. All rts. reserv, 

01421150 

Method for driving an ultrasonic system to improve acquisition of blade 

resonance frequency at startup 
Antriebsverf ahren fur ein Ultraschallsystem mit verbesserter 

Klingenresonanz wahrend der Anlaufphase 
Met node d' entrainement d'un systeme a ultrason pour 1 ' amelioration de 

1 1 acquisition d'une frequence de resonance de lame a la mise en marche 
PATENT ASSIGNEE: 

ETHICON ENDO-SURGERY, INC., (1911811), 4545 Creek Road, Cincinnati, Ohio 
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INVENTOR : 
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Fisher, Adrian John et al (52611), CARPMAELS & RANSFORD 43 Bloomsbury 
Square, London WC1A 2RA, (GB) 
PATENT (CC, No, Kind, Date) : EP 1199048 A2 020424 (Basic) 
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ABSTRACT EP 1199048 A2 

The ability of an ultrasonic system to sweep and lock onto a resonance 
frequency of a blade subjected to a heavy load at startup is improved by 
applying a high drive voltage or a high drive current while , 
systematically increasing the level of the applied signal. Increasing the 
drive signal to the hand piece results in an improved and more pronounced 
"impedance spectrum." That is, under load, the increased drive signal 
causes the maximum phase margin to become higher and the minimum/maximum 
impedance magnitude to become more pronounced. Increasing the excitation 
drive signal to the hand piece/blade at startup significantly alleviates 
the limiting factors associated with ultrasonic generators, which results 
in an increase of the maximum load capability at startup. 

ABSTRACT WORD COUNT: 121 
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Figure number on first page: 1 
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Apparatus and method for alerting generator functions in an ultrasonic 
surgical system 

Vorrichtung und Verfahren zum Aufmerksammachen von Generatorfunktionen in 

einem chirurgischen Ultraschallsystem 
Dispositif et procede pour alarmer des fonctions de generateur dans un 

systeme chirurgical ultrasonique 

PATENT ASSIGNEE: 

ETHICON ENDO-SURGERY, INC., (1911810), 4545 Creek Road, Cincinnati, OH 
45242-2839, (US), (Applicant designated States: all) 
INVENTOR: 
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INTERNATIONAL PATENT CLASS: A61B-017/32 

ABSTRACT EP 1199046 A2 

The present invention provides a system for surgery which includes an 
ultrasonic hand piece having a end-effector, a console having a digital 
signal processor (DSP) for controlling the hand piece, and a memory 
disposed in the end-effector. The generator console sends a drive current 
to drive the hand piece which imparts ultrasonic longitudinal movement to 
the blade. As the generator console reads the memory, the hand piece is 
authenticated for use with the generator console if a copyrighted data 
string is present in the memory. In a particular embodiment, the data ^ 
string is an encrypted code, where the hand piece is authenticated for 
use with the console by decoding a corresponding encryption algorithm 
resident in the generator console and providing a responding data 
pattern. 

ABSTRACT WORD COUNT: 12 5 
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01421141 

Method for differentiating between burdened and cracked ultrasonically 
tuned blades 

Verfahren zum Unterscheiden zwischen verschmutzten und gebrochenen 

ultraschall betriebenen Klingen 
Procede permettant de differencier des lames usees et des lames cassees 

activees par des ultrasons 

PATENT ASSIGNEE: 

ETHICON ENDO-SURGERY, (1773980), 4545 Creek Road, Cincinnati, Ohio 45242, 
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ABSTRACT EP 1199045 Al 

A method for differentiating between ultrasonically tuned blades which 
are broken or cracked, and blades which are gunked by evaluating measured 
impedance differences when a system is first excited with a low 
displacement signal and then with a high displacement signal. The method 
is performed irrespective of the age of the hand piece/blade, the 
temperature or specific type of hand piece or blade, and is not affected 
by self healing effects of slightly cracked blades. Moreover, the method 
facilitates the quantifiable determination of the amount of gunk on the 
blade. Absolute impedance measurements of the transducer or blade are 
unnecessary. Instead, only relative impedance measurements are required, 
which greatly simplifies the measuring criteria. This provides a way to 
measure the amount of gunk accumulation, and thereby a way to 
calculate/estimate the amount of heat generated at the sheath, as well as 
a way to calculate/estimate the amounts of degradation to the load curve 
of the ultrasonic system. 

ABSTRACT WORD COUNT: 158 
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Figure number on first page: NONE 
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Method for detecting presence of a blade in an ultrasonic system 
Verfahren zur Detektion einer Klinge in einem Ultraschallsys tern 
Methode de detection d'une lame dans un systeme ultrasonique 
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ABSTRACT EP 1199042 A2 

The type of blade installed in a hand piece of an ultrasonic system is 
determined and the information used to adjust the fault detection 
threshold of the generator by using an impedance diagram to determine the 



type of blade which is connected to the hand piece. A check is performed 
to determine the magnitude of the blade impedance at resonance. If the 
hand piece is bare (i.e. no blade is attached), the magnitude of the 
impedance at resonance is typically less than 125 ohms. If on the other 
hand, a blade is connected, the impedance will be greater that 125 ohms. 
This value is used to indicated the presence or absence of a blade. 

ABSTRACT WORD COUNT: 115 
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Figure number on first page: 1 

LANGUAGE ( Publ ication, Procedural , Appl icat ion) : English; English; English 
FULLTEXT AVAILABILITY: 
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Title: Bioelectrical impedance analysis: the electronic skin- fold 
caliper? 

Author (s) : Ward, L.; Cornish, B. ; Fuller, N . ; Dewit, O.; Elia, M. ; 
Thomas , B . 

Author Affiliation: Dept. of Biochem. , Queensland Univ., Brisbane, Qld. , 
Australia 

Conference Title: Proceedings of the 2nd International Conference on 
Bioelectromagnetism (Cat. No.98TH8269) p. 101-2 
Editor (s): Lithgow, B.; Cosic, I. 
Publisher: IEEE, New York, NY, USA 

Publication Date: 1998 Country of Publication: USA vii+206 pp. 

ISBN: 0 7803 3867 7 Material Identity Number: XX-1998 -00942 

Conference Title: Proceedings of the ' 2nd International Conference on 
Bioelectromagnetism 

Conference Sponsor: Dick Wicks Magnetic Pain Relief Products; Heart 
Found. ; Found East West Med. - Taiwan 

Conference Date: 15-18 Feb. 1998 Conference Location: Melbourne, Vic, 
Australia 

Language: English Document Type: Conference Paper (PA) 
Treatment: Practical (P) 

Abstract: A novel method utilising both tetrapolar and bipolar impedance 
analysis was developed for the measurement of the impedance of skin and 
underlying subcutaneous tissue. Impedance and skin-fold thickness were 
measured at four sites (biceps, triceps, subscapular and suprailiac) 
conventionally used for measurement of skin-folds and estimation of total 
body fat. Impedance was highly and significantly correlated (r=0.80 to 
0.94) with skin-folds at three sites (biceps, subscapular, suprailiac) and 
more weakly (r=0.57) at the triceps. Both inter- and intra-observer 
reliability of measurement of impedance was higher than for skin- folds. 
The method has potential as a simple but more reliable method for the 
estimation of skin- folds but awaits validation against an accepted 
reference method such as ultra - sound or MRI . (5 Refs) 
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Title: Electrosurgical units 

Author (s): Ninomiya, S . ; Kobayashi , T.; Ohtomo, N. 

Journal: JRC Review no. 30 p. 47-54 

Publication Date: 1991 Country of Publication: Japan 

CODEN: NMGIDE ISSN: 0287-1564 

Language: Japanese Document Type: Journal Paper (JP) 
Treatment: Applications (A); Practical (P) 

Abstract: The ESU-123 electrosurgical unit is used to cut and coagulate 
tissues in surgical operations. During the cutting process, the output 
power of the electrosurgical unit tends to vary with the impedance values 
of the tissues. The ESU-123 operates in a flat mode in which its output 
power is stabilized, keeping the cutting sharpness high. Two monopolar 
handpieces can be used at the same time, which generate output power 



alternately to avoid the overheating of tissues caused by interference of 
the two generators. A remote control function enables the surgeon to 
control the output power mode from the two small keys of the conventional 
handpiece in a sterile field. (0 Refs) 
Subfile: ABC 



11/7/3 (Item 3 from file: 2) 

DIALOG (R) File 2 : INSPEC 

(c) 2002 Institution of Electrical Engineers. All rts. reserv. 

02722990 INSPEC Abstract Number: B86055049 
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Author (s): Dawson, C. 

Journal: Electronics Australia vol.47, no. 12 p. 50-1 
Publication Date: Dec. 1985 Country of Publication: Australia 
CODEN: EAUSAU ISSN: 0313-0150 

Language: English Document Type: Journal Paper (JP) 
Treatment: Practical (P) 

Abstract: It is almost instinctive to cover the telephone mouthpiece to 
prevent the remote party from overhearing confidential information. A hold 
switch performs the same function, but much more elegantly and with 
complete privacy. With the hold circuit installed, it is possible to 
replace the handpiece without disconnecting the line. The device is 
activated by pressing a switch before replacing the handpiece . A LED 
illuminates to indicate that the hold is operating. The hold function is 
discontinued as soon as the handpiece is lifted 'off the hook' again. The 
hold circuit is both simple and virtually universal. It can be used with 
any normal telephone and, is powered directly from the telephone lines. The 
author explains the operation of the circuit and describes its 
construction. (0 Refs) 
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Title: Ultrasound images corrected for refraction and attenuation: a 
comparison of new high resolution methods 

Author(s): Johnson, S.A.; Greenleaf, J.F.; Rajogopalan, B . ; Bahn, R.C. 
Author Affiliation: Dept. of Pathology & Anatomy, Mayo Clinic, Rochester, 
MN, USA 

Conference Title: Computer Aided Tomography and Ultrasonics in Medicine 
p. 55-71 

Editor(s): Raviv, J.; Greenleaf, J.F.; Herman, G.T. 
Publisher: North-Holland, Amsterdam, Netherlands 
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Abstract: A reflection technique using focused or synthetically focused 
ultra - sound energy has been developed which permits the synthesis or 
reconstruction of images of reflection and acoustic impedance . This 
technique uses digitally sampled reflection and transmission data obtained 
from an aperture which enclosed or circumscribes the subject of study. 
Control of the waveform of the transmitted signal is an important feature. 



These and other new high resolution imaging methods are compared with older 
clinical techniques. The extension of waveform control to linear array 
imaging is discussed and example images are presented. The effect of 
apodizing linear arrays is demonstrated by sample images. The mixing of 
image point response functions for two points due to nonlinear data 
collection or compression is demonstrated. Images produced from a new 
iterative data , inversion process are presented. Potential diagnostic 
medical applications are discussed. (26 Refs) 
Subfile: ABC 
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ABSTRACT: Ultrasonographic screening and follow-up of patients with chronic 
liver disease lead to the detection of a large number of small 
asymtomatic hepatocellular carcinomas, so that the changing appearance of 
this neoplasm during its natural history has now been recognized. 
Ultrasonography provides information on shape, echogenicity, growth 
pattern and vascular involvement of the neoplasm. Three different shapes 
may be identified, depending upon the size and the invasiveness of the 
neoplasm: nodular, massive and diffuse. The echogenicity is variable and 
the tumour mass may appear hypo, hyper or isoechoic in comparison with 
the surrounding liver tissue. A mixed pattern and/or a hypoechoic ring 
may also be visualized. A tendency to change from a low echo pattern to a 
low periphery and finally to a massive pattern with increasing 
echogenicity has been shown in Japanese patients. The infiltrative growth 
pattern may be grossly distinguished from the expansive one on the basis 
of the aspect of the tumour boundary. Vascular invasion is easily 
recognizable as a mass within a major portal branch or even in the portal 
trunk. Duplex and color Doppler ultrasonography enable further insights 
on the vasular alterations related to this neoplasm. Abnormal signals, 
typical of HCC, are characterized by high-peak with broadening of 
spectrum. Low impedance continuous signals are less characteristic. 
Finally, ultra - sound guidance allows puncture of intrahepatic nodules 
as small as 1cm. The sensitivity of this procedure in the diagnosis of 
focal liver lesions is very high, varying between 91% and 95% with a 
specificity of 92%-100%. 
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Sante Fe, NM (United States), 11-13 Nov 1992. Sponsored by Department of 
Energy, Washington, DC. 
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This paper introduces SMART : Sandia National Laboratory's Modular 
Architecture for Robotics and Teleoperation . SMART is designed to integrate 
the different slave devices (e.g., large hydraulic arms, mobile 
manipulators, gantry robots), sensors (e.g., ultra - sonic sensors , force 
sensors), and input devices, (e.g., track ball , force-reflecting master, 
autonomous trajectory generators) required for waste management and 
environmental restoration tasks. The modular architecture allows for rapid 
synthesis of complex telerobotic systems. This paper introduces some sample 
modules and illustrates how the modules can be connected to achieve 
telerobotic behaviors. Examples include autonomous control, impedance 
control, and enhanced bilateral teleoperation. 
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Abstract: There are many principles for interface level detection in 
separation tanks based on capacitance, ultra sound , microwave, nuclear 
radiation etc. These principles work well in many situations, in others 
they fail . The high frequency magnetic field principle works in most of ' 
the situations that will occur in separation tanks for crude oils for 
detection of the clean water level, the layers of water continuous 
water/ oil emulsion and the oil continuous oil /water emulsion, the oil 
level, the thickness of the foam layer and the gas. When a coil is dipped 
into a fluid its electrical impedance will be dependent on the 



characteristics of the fluid. If the material is electrical conductive the 

impedance of the coil will be reduced due to the eddy currents induced 
in the material, setting up a magnetic field directed against the field 
generated by the coil. The inductance will increase but still remain low 
also in the water continuous water/oil emulsion zone, but will rapidly 
increase in the oil continuous oil/water emulsion zone. In pure crude oil 
the inductance will be high and even higher in gas. The coil inductance 
is measured by connecting the coil to a LC-oscillator . 2 Ref s . 
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Conference Title: Proceedings of the 1996 18th Annual International 

Conference of the IEEE Engineering in Medicine and Biology Society. Part 2 

(of 5) 

Conference Location: Amsterdam, Neth Conference Date: 19961031-19961103 
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E.I. Conference No.: 48103 

Source: Annual International Conference of the IEEE Engineering in 
Medicine and Biology - Proceedings v 2 1996. IEEE, Piscataway, NJ, 
USA, 96CB36036 . p 895-897 
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Abstract: The objective of this work was twofold. The first was to 
investigate theoretically and experimentally the acoustical and. electrical 
parameters of 1.5-D ultra - sound transducer arrays for 3-D imaging 
applications. Modeling and simulations of arrays of various geometry, 
center frequencies, and materials were performed, analyzed and optimized. 
The optimization criteria was the best achievable lateral and elevation 
imaging resolution. The second objective was to fabricate several optimally 
designed prototypes of 1.5-D arrays, measure their acoustic fields in three 
dimensions, and characterize their performance. Investigated were such 
vitally important performance issues such as spatial resolution, acoustical 
and electrical crosstalk, matching techniques, electrical impedance and 
element size, pulse-echo bandwidth and sensitivity. In this paper results 
of the study on transducer dispersion and impedance is reported. It is 
shown that ceramic pillars of the correct aspect ratio must be used to 
define the active 1.5-D array elements. (Author abstract) 3 Refs. 
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103-111 

Publication Year: 1995 
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Language: English 
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Abstract: This paper is aimed at developing a technique for estimation of 
porosity and saturations of up to two phases by using several sources of 
geophysical data. The method is based on the use of four sources of 
geophysical information, namely, inversion of normal incidence reflection 
seismology data, high resolution velocity analysis, well-log methods, and 
ultra - sonic well-log estimates of P and S velocities in boreholes. It is 
assumed that the relationship between porosity and measured geophysical 
parameters are described by a model belonging to a predefined set of 
models. The model -related functions of measured geophysical parameters ■ are 
approximated by a combination of predefined porosity-saturation functions. 
The results of these approximations are then used for the prediction of 
porosity when several measured geophysical parameters are available. In the 
case of two-phase media, a relative volume of each phase may be derived 
using acoustic impedance or estimates of velocities or densities based on 
the use of a system of balance equations. For a three-phase medium, 
estimates of P and S velocities (or acoustic impedances ) and densities 
may be used jointly to estimate relative volumes of all three components. 
(Author abstract) 15 Refs. 
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Abstract: Supercritically dried silica aerogel exhibits high transparency 
in the optical region and provides excellent thermal insulation, if 
evacuated. It thus is suitable as superinsulating spacer in evacuated 
window systems. The sound velocity in silica aerogel tiles as a function of 
aerogel density is derived from longitudinal ultra sound propagation. 
At the lowest densities available ( RHO APPROX EQUALS 70g/l) surprisingly 
small sound velocities of only about 120 m/s result. 'To our knowledge these 
are the smallest sound velocities ever reported for inorganic solid 
materials. The acoustic impedance for aerogel is in the range of 10**4. . 
. 10**5kg/m**2s . Consequences for Si0//2 -aerogel applications in acoustic 
delay lines, noise isolation systems in acoustic LAMBDA /4-antiref lection 
layers, and in window systems are discussed. (Author abstract) 19 refs. 
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Title: Tentatives de mesure de la durete par les ultra - sons dans le 
cas de la tole mince de laiton 70/30. 
Author: BITRAN, M . 

Corporate Source: Trefimetaux GP, Argenteuil, Grance 

Source: Revue de Metallurgie (Paris) v 67 n 1 Jna 1970 p 55-63 

Publication Year: 1970 

CODEN: REMEA ISSN: 0035-1563 

Language : FRENCH 
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Abstract: Two methods are compared- determining hardness via grain size 
by ultrasonic attenuation, and determining hardness by measuring the 
mechanical contact impedance . The second method is preferred, because it 
is a direct hardness measurement and could be used with any material. In 
French . 
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Abstract: Proximal deep venous thrombosis (DVT), which may lead to 

pulmonary embolism (PE) , is one of the serious and underrecognized 
causes of lower extremity pain and swelling. The diagnosis of DVT 
requires a confirmatory objective test because clinical signs and 
symptoms are unreliable. Assessment of thigh Vein compressibility with 
rear-time ultrasound is an accurate test for DVT that may be performed 
rapidly at the bedside. Although unproven, we propose that wider use of 
this test in the emergency department by emergency physicians might 
increase the diagnosis of DVT, prevent PE, and reduce utilization of 
other more costly and invasive diagnostic tests. Evaluation of DVT by 
compression ultra sound may also be incorporated in the diagnostic 
workup of suspected PE, In the case of a nondiagnostic 

ventilation/perf usion scan, demonstration of proximal DVT by ultrasound 
represents a likely source of PE and an indication for anticoagulation, 
eliminating the need for pulmonary angiography. In the critically ill 
patient whose presentation is consistent with massive PE, one rapid 
approach to the diagnosis may be to combine transthoracic 
echocardiography with lower extremity ultrasound. Copyright (C) 1999 by 
W.B. Saunders Company. 
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Abstract: An overview on medical imaging techniques is given from an 

algorithmic point of view. The mathematical framework, inverse problems 
and regularization, is sketched. The Radon transform serves as 
mathematical model for studying resolution, noise amplification and 
inversion methods in reconstruction problems. The imaging techniques 
discussed are x-ray computer tomography, magnetic resonance imaging, 
ultra - sound tomography, impedance computer tomography, diffuse 
tomography, biomagnetism and emission computer tomography as 
single-particle emission tomography and positron emission tomography. 
There are close connections to non- destructive evaluation. 
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Abstract: The pulse wave velocity (PWV) of the aorta, of the arm, of the 
leg, was measured in 90 normal subjects (N) and 92 dialysis patients 
(D) of the same age and blood pressure status. All patients underwent 
blood biochemistry, especially serum liquid concentrations , ° and aortic 
ultra - sonography . Aortic calcifications were diagnosed by echo and 
radiologic examination. Aortic PWV was significantly higher in D (1 
113 +/- 319 cm/s) than in N (965 + /- 216 cm/s) (p = 0.0016). The 
aortic diameters were greater in D both at the aortic root and at the 
bifurcation. The pulse pressure was higher in D (76.6 +/- 23.7 vs 63.9 
+/- 2 mmHg, p = 0.007). In both populations, the PWV increased with 
age and blood pressure but aortic calcification was only weakly 
correlated with this increase. These results indicate that the 
compliance of the aortic wall is reduced in D and leads to an increase 
in the pulsatile component of the blood pressure and thereby to an 
increase in left ventricular afterload. 
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OBJECTIVE: The purpose of this study was to investigate the long-term 
effects of combined hormone re- placement therapy on the impedances of 
the uterine, central retinal, and ophthalmic arteries in healthy 
postmenopausal women. STUDY DESIGN: In a prospective controlled study we 
randomly assigned 3 0 healthy postmenopausal women (mean age, 52 +/- 3 
years) to 2 groups. Women in the hormone replacement therapy group (n = 15) 
received 1 mg micronized 17beta-estradiol daily sequentially combined with 
5 or 10 mg dydrogesterone for 14 days of each 28 -day cycle during 12 months 
and 2 mg 17beta-estradiol combined with 10 mg dydrogesterone thereafter for 
a period of 3 months. The control group (n = 15) received no treatment. 
Color Doppler ultra - sonography was used to measure the impedance to 
flow (pulsatility index) within the uterine, central retinal, and 
ophthalmic arteries in the 17beta-estradiol phase at baseline and after 3, 
12, and 15 months. RESULTS: With respect to values in the control group, 12 
months of hormone replacement therapy was associated with a significantly 
lower (by 39%) mean pulsatility index of the uterine artery (decrease from 
baseline of 2 5% in hormone replacement therapy group and increase of 14% in 
control group) and a significantly lower (by 29%) mean pulsatility index of 
the central retinal artery (decrease of 9% in hormone replacement therapy 
group and increase of 2 0% in control group) . After 3 months this effect was 
already evident. During hormone replacement therapy the reductions in mean 
pulsatility index values of the uterine and central retinal arteries with 
respect to baseline were larger (both P = .002) in the women with high 
pretreatment pulsatility index values than in those with low pretreatment 
values. The baseline pulsatility index of the uterine artery correlated 
positively with age and with duration of amenorrhea (r.= 0.42, P = .01; r= 
0.48, P = .008; respectively). CONCLUSION: These results suggest that 12 
months of sequentially combined hormone replacement therapy with a low dose 
of estradiol (1 mg) lowers arterial impedance in specific vascular 
territories. These data may help . in understanding the effects of hormone 
replacement therapy on the cerebral circulation. 
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OBJECTIVES: The increasing interest in the elimination of amalgam 
particles from the dental waste (DW) stream, requires efficient devices to 
remove these particles. The major objective of this project was to perform 
a comparative evaluation of five basic methods of particle size analysis in 



terms of the instrument's ability to quantify the size distribution of the 
various components within the DW stream. METHODS : The analytical techniques 
chosen were image analysis via scanning electron microscopy, standard wire 
mesh sieves, X-ray sedigraphy, laser diffraction, and electrozone analysis. 
The DW particle stream components were represented by amalgam powders and 
handpiece /diamond bur generated specimens of enamel; dentin, whole tooth, 
and condensed amalgam. RESULTS: Each analytical method quantified the 
examined DW particle stream components. However, X-ray sedigraphy, 
electrozone, and laser diffraction particle analyses provided similar 
results for determining particle distributions of DW samples. These three 
methods were able to more clearly quantify the properties of the examined 
powder and condensed amalgam samples. Furthermore, these methods indicated 
that a significant fraction of the DW stream contains particles less than 
20 microm. SIGNIFICANCE: The findings of this study indicated that the 
electrozone method is likely to be the most effective technique for 
quantifying the particle size distribution in the DW particle stream. This 
method required a relative small volume of sample, was not affected by 
density, shape factors or optical properties, and measured a sufficient 
number of particles to provide a reliable representation of the particle 
size distribution curve. 
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Abstract: The authors study how proton exchange for 5 h at T=245 degrees 
C in a benzoic acid melt alters the pyroelectric p(x) and electrooptic r(x) 
coefficients near the surface of a Z-cut, monodomain LiNbO/sub 3/ crystal. 
They also investigate the effects of subsequent annealing in air on p(x), 
where x is the distance from the surface. They calculated p(x) from the 
pyroelectric charge produced when the crystal was heated by N/sub 2/ laser 
pulses of length tau /sub 0/=10 ns, energy W=10/sup -5/ J, and repetition 
period 50 ms . The laser light was focused to a spot of diameter 
approximately 5*10/sup -2/ cm at the center of a Cr film of thickness d/sub 
1/=120 nm and area 0.1*0.1 cm which was grown on the Z-cut crystal by 
thermal vaporization in vacuum. Absorption of the laser light caused the 

temperature to change by Delta T(x, t) . The Cr film also served as 
the plate of a capacitor C/sub x/, and the voltage U(t) across C/sub x/ was 
measured by a wideband amplifier with a FET input stage. The input 

capacitance C=5 pF of the FET was shunted by an R=50 m Omega resistor. 
The voltage was sampled by a V9-5 transducer and the signal was displayed 
by a plotter. The time resolution of the leading edge of the U(t) signals 
was better than 50 ns . (5 Refs) 
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TEXT: 

Light-Addressable Potentiometric Sensor for Biochemical Systems 
POTENTIOMETRIC MEASUREMENTS are commonly used in biophysical and 
biochemical studies. Examples include pH measurements with glass electrodes 
and redox measurements with metal electrodes. Such potentiometric 
measurements usually involve high input impedance measuring devices so as 
not to disturb the chemical equilibrium. High- impedance measurements are 
also used in determinations of transmembrane potentials. There is much 
interest in the miniaturization of devices for these measurements. A 
frequently studied device is the chemically sensitive field-effect 
transistor (CHEMFET) , in which the gate region of a field-effect transistor 
is made sensitive to chemical events through their effect on the gate 
potential. The CHEMFET was first described in 1970 (1) and has been the 
subject of several review (2-4) . Here we describe a simple altenative 
semiconductive structure, the light -addressable potentiometric sensor 
(LAPS) . Brief descriptions of some aspects of this work have been presented 
elsewhere (5-7). 

Both LAPS and CHEMFET are insulated seminconductor devices that 
respond to surface potentials at an electrolyte- solid interface through the 
effect of such potentials on electric fields within the semiconductor. 
Surface potentials can be established by chemically selective surfaces that 
acquire electrical charge in response to changes in chemical properties 
of an electrolyte. In addition, the elecric fields within the 
semi-conductor can be modulated by transmembrane potentials when the 
membranes are appropriately positioned relative to the insulated 
semiconductor surface. Attractive features of the LAPS include 
potentiometric stability and the ability to address different regions of 
the semiconductor with light rather than with fixed wires or other current 
paths. As discussed below, potentiometric stability implies sensitivity in 
biochemical determinations such as enzyme-linked immunoassays. The ability 
to optically address different spatial regions of a sensor surface allows 
multiple potentiometric measurements to be made with a single semiconductor 
device . 

Figure la shows that insulated surface of a thin flat plate of n- or 
p-type silicon in contact with an electrolyte. The insulator separating the 
electrolyte from silicon is a layer of silicon oxynitride approximately 
1000 [Angstrom] thick. The direct current through this insulating layer is 
negligible, less than a picoampere per square centimeter under the 
experimental conditions described below. In Fig. la, a potential tpsi] is 
shown applied from the silicon plate to a Ag/AgCl controlling electrode. 
This controlling electrode also serves as a reference electrode in that t 
fixes the potential from the variable potential source to solution. The 
sign and magnitude of [psi] can be adjusted so as to deplete the 
semiconductor of majority charge carriers at the insulator interface. In 
this state the semiconductor produces a transient photocurrent in response 
to transient illumination either from above or below the silicon plate. An 
intensity-modulated light source, such as one of the light-emitting diodes 
(LEDs) A through D in Fig. la, gives rise to an alternating photocurrent 
through the indicated circuit. The amplitude of the alternating current (I) 
is measured with a low- impedance ac ammeter. Many configurations of 



semiconductor, light source, controlling electrode, and reference electrode 
(if needed) are possible (Fig. lb) . The value of I depends on the applied 
bias potential [psi] (Fig. 2). This photocurrent varies from a minimum 
value of near 0 under forward bias conditions to a maximum value limited by 
the minimum attainable depletion layer capacitance under reverse bias 
conditions (8) . Electrical circuits can be devised that sweep the bias 
potential with time while simultaneously multiplexing a series of LEDs that 
illuminate different sites on the silicon surface. We have measured the 
surface potential at nine different - sites once every second using this 
approach. This time includes the time required to compute the potential 
[psi] . sub . i . , which is the potential where the slope (dl/d[psi]) is 
maximum, and present the values of the [psi] . i on a personal computer. In 
Fig. la different surface structures or chemistries, or both, at different 
positions are indicated schematically. Such structures include those that 
are sensitive to pH, redox potential, or transmembrane potential. 

Previous work has shown that silicon oxyntride is pH- sensitive over a 
large pH range. Such measurements have been performed with the oxynitride 
on the gate region of an FET (9) or altenative by monitoring the voltage 
dependence of the capacitance of the semiconductor- insulator interface 
(10-12) . This pH sensitivity is due to the proton binding capacity of Si--0 
and Si--NH.sub.2 groups on the silicon oxynitride surface (13). Figure 3 
shows that the pH response over a range from 2 to 12 of the LAPS device at 
an oxynitride site is Nernstian. 

Redox potential measurements can be made by depositing pads of 
metallic gold 5000 [angstroms] thick over the insulating silicon oxynitride 
coating on silicon plates. When the electrolyte solution contains a redox 
pair such as f erricyanide-f errocyanide, the potential of the gold is 
determined by the ratio of the concentrations of these two species, in 
accordance with the Nernst equation. Thus intensity-modulated illumination 
of a region of the semiconductor beneath the gold pad produces an 
alternating photocurrent similar to that observed with the pH sensing 
device. In this case, however, [psi]. sub. i responds to changes in redox 
potential of the electrolyte. 

When a membrane is interposed between the controlling-reference 
electrode and the silicon, a transmembrane potential will add in series 
with [psi] and thus affect the photoresponse . Transmembrane potentials are 
also often Nernstian and can be conveniently considered along with pH and 
redox. Figure 3 shows a Nernstian potential response arising from potassium 
ions when a valinomycin-containing membrane on top of an oxynitride- coated 
silicon plate is placed in contact with solutions containing various 
concentrations of potassium chloride. 

Figure 4 illustrates the response that is observed when two 
chemically distinct regions are illuminated simultaneously with a single 
intensity-modulated light source. One region is a silicon oxynitride 
surface and the other is a gold pad deposited on top of oxynitride. The 
intensity-modulated light beam is expanded in diameter so that the 
illuminated area is approximately twice as large as the gold spot. Upon 
sweeping the value of [psi] , two inflections in the I versus [angstroms] 
curve are seen. The potential at the inflection point seen near -0.1 V is 
responsive to pH. The potential at the inflection point seen near -0.9 V is 
responsive to redox potential. When the solution contains a redox buffer, 
such as a mixture of ferri- and f errocyanide, the potential from the gold 
to solution is fixed, and changes in the photo- response from the 
oxynitride region can be used to measure changes in the pH of the 
solution. The signal from under the gold- covered area acts as a reference. 
When the solution is buffered with respect to pH and a redox chemical 
reaction takes place, the potential from the gold to solution will change 
. This change in solution redox potential can be measured by using the 
signal from the oxynitride region as a reference. This internal reference 
mechanism allows for pH and redox measurements to be carried out 
simultaneously at different illuminated sites. In this case the controlling 



electrode can be simplied (for example, a piece of wire in contact with 
solution) since it need not act as a reference. 

An area of application of the LAPS device is in the high-sensitivity 
measurements of enzyme activity as used, for example, in enzyme- linked 
immunoassays. Appropriate enzymes are those that produce pH changes or 
changes in redox potential . For simplicity we equate sensitivity with the 
number of enzymes that can be detected with quantitative accuracy, as this 
is often the criterion of practical interest. Two features of the LAPS 
device contribute to high sensitivity. First, the device has high 
potentiometric stability. A drift in surface potential of less than 0.1 
[mu]V per second can be achieved, which corresponds to 1.7 micro pH units 
per second. Second, when the enzymes to be detected are trapped or 
immobilized near the semiconductor surface, the buffering effect of the 
electrolyte can be minimized by reducing the volume of the solution in 
contact with the insulated semiconductors surface. Figure lb illustrates a 
cell designed to provide a small fluid volume in contact with the insulator 
surface. The sensitivity of a small volume system of this sort to detect an 
enzyme that produces a pH change following substrate turnover can be 
calculated as follows. Let the enzyme turnover number to produce or 
consume protons be n (with units of moles of protons oer second per- mole of 
enzyme), arid let e be the number of moles of enzyme in the sample chamber. 
The rate of pH change of solution is d(pH)/dt = en/ (Bv + bs) (1) where B 
is the volumetric buffer capacity of the electrolyte, v is the volume of 
the solution, b is surface buffer capacity of the chamber surfaces, and s 
is the surface area of the chamber in contact with the electrolyte. The 
volumetric buffer capacity of the solution is B = 2.303 [a - (a.sup.2/c)] 
(2) where c is the molar concentration of the buffer and a is the molar 
concentration of the acidic species of the buffer pair. An . equivalent 
expression for b is obtained in which the concentrations of buffer species 
are given in terms of surface concentration or in units of moles per square 
centimeter. According to Eq.l, the sensitivity to detect a given number of 
enzymes from a pH change can be increased by decreasing the volume or 
volumetric buffer capacity. Decreasing the volumetric buffer capacity by 
reducing the buffer concentration below 1 mM or adjusting the initial 
solution pH to be far from the buffer pK is generally not practical, as 
substantial pH drifts will occur due to equilibration of atmospheric 
CO. sub. 2 with solution. For a fixed buffer concentration in the 
electrolyte, the rate of pH change can be increased by reducing the 
electrolyte volume p until the surface buffer capacity of the chamber 
becomes dominant, as indicated in Eq. 1. The data given in Fig. 5 
illustrate the determination of surface buffer capacity of a sample cell. 
In this experiment, the sample volume is estimated to be of the order of 1 
nl, and the surface buffer is about 1 pmol, which limits teh sensitivity 
according to Eq. 1; about 10,000 molecules of an active enzyme such as 
urease, n = 5,870 (15), should give a rate of pH change significantly 
above the background drift stated above. 

Enzyme- linked redox chemistry can be used for a number of biochemical 
and immunochemical assays (16-18) . The theoretical sensitivity for a redox 
measurement is limited by the metal -electrolyte interfacial capacitance , 
which is of the order of 20 [mu] F cm. sup. -2. The capacitance must be 
charged by exchange of electrons to or from the redox species. The 
requirement for charging this interfacial capacitance in order to 
generate a change in surface potential determines the ultimate 
theoretical sensitivity of this sensor for the measurement of changes in 
both redox potential and pH . 

The experiments described in this report have all been performed with 
an illumination area of about 1 mm. sup. 2. For the silicon used, the 
minority-carrier diffusion length is on the order of 1 mm, which means that 
the measured photocurrent is obtained from an area of approximately 1 
mm. sup. 2 even if the surface chemistry of interest is confined to a smaller 



area. High spatial resolution can in principle be achieved in several ways. 
The silicon can be masked, for example, with a thick insulating layer, so 
as to allow only a very small area of the silicon oxynitride surface to 
come in contact with the aqueous medium. Silicon can be doped with gold to 
reduce the minority carrier lifetime and thus reduce diffusion lengths. The 
frequency of modulation of the illumination source can be increased. 
Phase-sensitive detection of the photocurrent will also increase spatial 
resolution. 

For the purpose of discussing signal-to-noise ratio in the LAPS 
device, the signal is defined as the slope of the midpoint region of the 
photocurrent versus potential curve (Fig. 2), and noise is the 
time -dependent variation of photocurrent amplitude at that potential. The 
signal, or slope of the photocurrent curve, is a function of the absolute 
amplitude of the photocurrent and the width of the curve given by the first 
derivative of photocurrent versus potential. Typical full-widths at 
half -height for first derivative photoresponse curves are approximately 0.1 
V at low photocurrent s . The photocurrent increases linearly with increasing 
illumination intensity up to the point where the alternating photopotential 
generated across the insulator approaches the width of the photoresponse 
curve. At this point, a further increase in illumination intensity results 
in an increase in width of the photoresponse curve and thus tends to negate 
the increase in signal due to an increase in photocurrent. Therefore the 
optimum photocurrent I is approximately by the equation I [is approx.] EC/t 
(3) where E is the width of the photoresponse curve (0.1 V), C is the 
capacitance of the oxynitride insulator (0.05 [mu] F cm. sup. -2.), and t is 
the illumination time per modulation cycle (0.05 msec for 10-kHz 
square-wave modulation). This optimum photocurrent is [is approx.] 1 [mu]A 
mm. sup. -2. In general, to optimize signal-to-noise ratio the input 
impedance of the photocurrent amplifier is matched to the sensor impedance. 
In the case of the LAPS, however, this strategy results in cross talk 
between various chemistry sites. To minimize this cross talk, most of the 
photocurrent must flow into the input amplifier. This is accomplished by 
making the input ■ impedance of the amplifier small with respect to the 
sensor impedance. In this configuration, the major source of noise is the 
equivalent input voltage noise of the first operational amplifier (current 
to voltage converter) . Because the sensor acts as a shunting capacitor 
from its input to ground, the noise is essentially proportional to 
frequency in the frequency range of interest (about 10 kHz) . Varying the 
illumination modulation frequency in this range does not alter 
significantly the signal-to-noise ratio, as the signal also is proportional 
to frequency (Eq. 3) . 

Two features, the planar surface of the device and the ease with 
which multiplicity can be achieved by addressing discrete sensing sites 
with light, make the device described in this report an ideal candidate for 
use as a signal transducer in biosensor. In biosensor, the most difficult 
component to control is the biological or biochemical component. Enzymatic 
reactions are temperature -sensitive, proteins tend to denature and become 
inactive as a function of time and their environmental history, and even at 
the level of manufacturing, different preparations of the same biological 
material often result in different levels of biological activity. For these 
reasons a robust biosensor should have a variety of "on-board" biochemical 
calibrators. The light-addressable aspect of the LAPS makes sensing a 
multiplicity of on-board calibrators a relatively stra ightforward task. To 
date we have measured the kinetics of reactions run simultaneously at as 
many as 23 sites on a single sensor with only two electrical leads from the 
controlling electronics to the sensor. Furthermore, by partially covering 
the surface with metal, separate pH and redox measurements can be made at 
each site to control for potentiometric stability of the system if one or 
the other of these solution parameters is made stable at each site by an 
appropriate buffer. Another feature of the LAPS that lends convenience to 
the fabrication of biosensors is it s planar surface. The flat polished 



sensing surface has two significant attributes. First, it is easy to create 
fluid seals to maintain the aqueous solution only in contact with the 
insulator surface. For high-sensitivity assays, microscopic fluid leaks 
between the aqueous compartment and the- electrical contact on the back side 
of the semiconductor can result in substantial potentiometric drifts, for 
some sensor configurations, a resistive path of 100 gigaohms through the 
fluid leak into a small volume can result in substantial drifts. Second, 
the flat surface makes it possible to generate very small, defined aqueous 
volumes. These volumes can be as small as a nanoliter. The advantage of 
using small volumes for performing high- sensitivity assays is discussed 
above. We have detected one attomole (600,000) of enzyme molecules adsorbed 
to filter paper 100 [mu] m thick. The time required to make this 
determination was approximately 2 minutes. 

The principal advantage of biosensor, such as the one described here, 
is the ease with which miniaturization can be achieved. This 
miniaturization in turn facilitates multiplicity and high sensitivity. 
Specific applications of this methodology to enzyme- linked immunochemical 
assays for therapeutic drugs, hormones, and bacterial pathogens will be 
given elsewhere. 

CAPTIONS: Light-addressable semiconductor sensors, (chart); Alternating 
photocurrent as a function of bias potential, (graph); Nernstian responses 
to electrolyte composition, (graph) ; Biphasic response for a binary sensing 
surface, (graph); Determination of sensor-surface buffer capacity, (graph) 
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AB A standing wave interf erometry analysis method and sensor (20) for 

characterizing physical properties of fluids, suspensions and emulsions at 

ultrasonic frequencies is disclosed. Standing wave features, peaks and 

valleys are created by continuously changing the ultrasonic 

frequency by small intervals, between the two ultrasonic 

transducers (22, 24), which define a sensing zone (30). The 

transducers (22, 24) are located a known distance apart, for 

operating in their near field region. Standing wave features are analyzed 

for frequency location, amplitude and frequency width. The 

temperature is recorded at each frequency interval. Data from one 

or more standing wave features are used for calculations of 

viscosity, density, particle concentration and sound velocity. More 

accurate particle concentration data is obtained by repetitively scanning 

the same standing wave peak and measuring resultant frequency shift, 

caused by particle concentration at the receiving transducer 

(24) . The method is applicable to sub-micrometer particles and measuring 

the carbon concentration in used engine oil. 
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AB The invention pertains generally to dental units (e.g., a high-speed 
dental handpiece, an ultrasonic scaler and an 

air/water syringe) connected to a water supply that provides coolant and 
rinse water to the dental units. More particularly the invention pertains 
to a dental unit using water that is continuously treated with a water 
treatment agent, such as microbiocidal silver ions. The treated dental 
unit water is supplied to the dental units via dental unit waterlines. 
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AB A method for detecting transverse mode vibrations in an ultrasonic 
hand piece/blade for determining the existence of 
unwanted vibration in the hand piece/blade. A 

tracking filter centered at the drive frequency of the generator, is used 
to monitor the drive frequency of the ultrasonic generator and 
attenuate the drive signal when it exceeds a predetermined level. The 
tracking filter has a wide pass band. Alternatively, a tracking filter 



VNguyen 



having a pass band which is divided into several regions is used to avoid 
other longitudinal resonances, such as a resonance at a second harmonic, 
or other spectral features that would otherwise detract from the tracking 
accuracy of the filter. 
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AB 



An ultrasonic surgical apparatus for fragmenting and aspirating 

tissue is disclosed. The apparatus includes a handpiece which 

encloses a transducer, an aspirating tool, and a connector body connecting 

the aspirating tool and the transducer. The aspirating tool includes a 

elongated boy having a centrally located throughbore, a hexagon engagement 

portion, a threaded proximal end and a distal tip. Methods of 

manufacturing aspirating tools having small and large diameter 

throughbores adapted for use with a common handpiece are also 

disclosed. 
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AB A method and apparatus for ultrasonic removal of bone cement 

material includes an auger tool and an ultrasonic transducer/ 

hand piece. The auger tool includes a spiral helical 

flute which extends about a cylindrical body and a quick connect mechanism 
for coupling the auger tool to the ultrasonic transducer/ 
hand piece. Upon energizing the hand 

piece, bone cement is heated to a flowing mass so that the flowing 
mass of bone cement may flow about the cylindrical body and guided, via 
the spiral helical flute 90. This provides a method and apparatus for 
easily and quickly removing bone cement material during a revision type 
orthopedic surgical procedure. 
REFERENCE COUNT: 19 THERE ARE 19 CITED REFERENCES AVAILABLE FOR THIS 



VNguyen 



RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L2 0 ANSWER 5 OF 10 
ACCESSION NUMBER: 
DOCUMENT NUMBER : 
TITLE: 



AUTHOR (S) 
CORPORATE 

SOURCE : 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



HCAPLUS COPYRIGHT 2 002 ACS 
2001:502907 HCAPLUS 
135 :262196 

The use of ultrasound-activated A1203 powder 
for direct adjustments of the fit of partial crowns on 
the prepared tooth 

Salomon-Sieweke, U. ; Sieweke, M.; Stachniss, V. 
SOURCE: Med. Zentrum f. Zahn- , Mund- und Kief erheilkunde , Abt . 

Zahnerhaltung, Marburg, Germany 

Deutsche Zahnaerztliche Zeitschrift (2001), 56(5), 
298-301 

CODEN: DZZEA7 ; ISSN: 0012-1029 
Carl Hanser Verlag 
Journal 
German 

The objective of this study was to find out, if it is possible to use a 
cast partial crown to directly adjust the fit on the prepd. tooth. Extd. 
premolar (n = 2) and molar (n = 5) teeth were prepd. for partial crown 
restorations. After impression taking a master die was made, on which the 
partial crowns were waxed up. Degulor M was used to cast the crowns. The 
castings were then mounted on an ultrasonic hand- 
piece. A suspension of A1203 powder and glycerin gel was applied 
between casting and tooth, and the casting vibrating at 25 kHz was seated 
on the tooth using manual guidance. Depending on the initial fit of the 
casting this procedure was repeated several times. The fit achieved with 
each step was recorded in silicon. Once a satisfactory fit was achieved, 
the silicone records and the cemented partial crowns were embedded in 
methacrylate and sectioned in a mesio-distal direction. The width of the 
luting space was measured at 8 points under the microscope. Prior to the 
adjustment procedure, the width varied between 71 and 798 .mu.m. 
Depending on the initial fit of the castings, up to 7 adjustment steps 
were required. After adjustment, the width of the luting space varied 
between 63 and 132 .mu.m, and between 67 and 132 .mu.m after cementation. 
The results show that it is possible to improve the fit of gold castings' 
with the aid of ultrasound-activated A1203 powder between the 
prepd. tooth and the casting. Neither the tooth enamel, nor the 
restoration margins were damaged by the procedure. 
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AB An apparatus for tuning and controlling an ultrasonic 

handpiece having a programmable broad spectrum source, a torsional 
single frequency source and a longitudinal single frequency source that 
generate a drive signal for an ultrasonic handpiece 
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and a digital signal processor for analyzing a response signal generated 
by the handpiece in response to the drive signal and generating 
an adjusting signal for adjusting the torsional single frequency source 
and the longitudinal single frequency source. 
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AB [Machine Translation of Descriptors] . Operativity and handling and others 
in the , cooling or warms, the affected part dry and the like which is 
made the remedy plug can make with the compact, be able to adjust mounting 
angle, on for the skin of every section of the affected part with , dew 
point of the air which is made to compress at times to be low the do, 
efficiently with the vortex tube cold * the warm air generate, the purity 
of the air raise, the oil content lower, the laser beam which removes the 
solid particle as much as possible, the laser female and the 
ultrasound female, the vibration kneader and and so on install the 
teletherapeutic unit et cetera offer. In hand piece 

such as laser beam 18 retention metallic parts through 14 and 15, with 
screw stopping 16 and the like to install vortex tube 9, in the vortex 
tube to compress boost with the liq. air or the compressor of scroll 
compression of oil free, after drying the air which this compresses boosts 
with heat less gong supplying, cold * generates the warm air, it is an 
electromagnetic valve and through with the filter, a teletherapeutic unit 
et cetera which piping 8 connected facilities is done. 
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AB [Machine Translation of Descriptors] . It is suggested manufacturing the 
work liquid for an ultrasonic hand piece 

directly before use automatically by the fact that one integrates a 
mischeinrichtung, to which by way of dosing pumps (184, 186, 18 8) into the 
ultrasonic hand piece of (10) at least one 
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concentrate from a storage vessel (194) and water is supplied. 
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AB A system and method for tuning and controlling ultrasonic 

handpieces by varying the frequency of the drive signal that is fed to the 
handpiece by a discrete dither increment. A digital signal 
processor may be used to measure the response of the handpiece 
to the varying drive signal and compare these responses to determine the 
probable value of the actual series resonance. The output of the digital 
i signal processor is used to generate control parameters embodied within an 
appropriate control signal, which is fed to the source of the drive signal 
in order to alter aspects of the drive signal . 
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AB The water tank, which supply activated and disinfected warm water for 
rinsing the mouth, cooling the site cut with an air-turbine 
handpiece, etc., contains a ultrasonic vibrator and 

optionally an 03 generator inside. The tank may addnl . contain an UV lamp 
and a Ti02 film formed on the inner wall of the tank. The tank preferably 
has a filter comprising 0.1 .mu.m-pore fiber tubes at the site to be 
connected to a water tap. The tank is prevented from growth of bacteria 
and fungi in water during the period when the tank is not used. 
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